"Ending preventable maternal mortality (EPMM) remains an unfinished agenda and one of the world's most critical challenges. Maternal health, well-being and survival must remain a central goal and investment priority in the sustainable development goal agenda". This statement from the World Health Organization (WHO) document Ending Preventable Maternal Death is most appropriate especially for developing nations.
INTRODUCTION
Causes of maternal death across the globe are similar but different in their relative c o n t r i b u t i o n . I n d e v e l o p i n g n a t i o n s heamorrhage, hypertensive disorders, infection, complication from abortion are common, while thrombo-embolism, heart disease and hypertension are the main determinants in developed nations (1, 2) . It is important at this point to define various terminologies as regards maternal mortality and near miss and their measurement. Having a common understanding and applying uniform standard will improve metrics, measurement systems and data quality across different nations (3).
Maternal death: The death of a woman while pregnant or within 42 days of termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or aggravated by the pregnancy or its management but not from accidental or incidental causes (4)
Types: a) Direct maternal mortality: Maternal death due to obstetric complications or its management such as heamorrhage, eclampsia, prolong obstructed labour and anaemia etc. b) Indirect maternal mortality: Maternal death resulting from diseases that predated or developed during pregnancy that was aggravated by the physiological effect of pregnancy such as Cardiac diseases and Diabetes Mellitus. etc.
c) Pregnancy-related death is defined as:
The death of a woman while pregnant or within 42 days of termination of pregnancy, irrespective of the cause of death. e.g. road traffic accident, fall from a height or gun shut in pregnancy (4) . This is otherwise called incidental causes. d) Maternal mortality rate (MR): Is the number of maternal death per the population of women of reproductive age (15-49 years) in a given area. M M R a t e = N u m b e r o f m a t e r n a l deaths/Woman-year lived at ages 15-49 (5) e) Maternal mortality ratio (MMR): Is the number of maternal death expressed per100,000 live births (4). MMR= Number of maternal death/ Number live births in that year. This is used to measure and compare maternal health status all over the world. f) Late maternal death: This is the death of a woman after 42 days up to 365 days or a year from the end of a pregnancy due to direct or indirect obstetrics causes (5).
g) Severe maternal outcomes (SMO):
Maternal near misses and maternal deaths are referred to as severe maternal out comes (6). h) Maternal death surveillance and response (MDSR) has been defined as a component of the health information system, which permits the identification, the notification, the quantification, and the determination of causes and avoidability of maternal deaths, for a defined time period and geographic location, with the goal of providing the measures necessary for its prevention (6) .
i) Lifetime risk of maternal death:
Refers to the probability that a 15-yearold female will die eventually from a maternal cause if she experiences throughout her lifetime the risks of maternal death and the overall levels of fertility and mortality that are observed for a given population (4).
j) Proportion of maternal death (PM):
This is the number of maternal death among all deaths of women of reproductive age. (15-49 years) PM=Number of maternal deaths/ All female deaths at ages15-49. (4). k) Severe acute maternal morbidity (SAMM), also known as 'near miss', has been defined by WHO technical working group as a woman who nearly died but survived a complication that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy (7) . The earliest group of workers on near miss, Mantel et al. defined near miss as if a woman has severe organ dysfunction or organ failure in pregnancy, during labour or in the puerperium that could result in maternal death, but she survives, she is described as having (SAMM) (8) . Signs of organ dysfunction that follow lifethreatening conditions are used to identify maternal near misses so that the same classification of underlying causes is used for both maternal deaths and near misses (7, 8) .
However, the latest classification of maternal deaths according to WHO technical working group recognized three categories, namely, direct, indirect and unexpected complications (7) . All over the world MMR, MR, PM and MM life time risk are employed to measure maternal death. The measurement of SAMM is gradually gaining momentum. In 2012, a Cochrane Pregnancy and Childbirth Group review report concluded that "The necessity of recording the number and cause of deaths is not in question. Mortality rates are essential in identifying problems within the healthcare system. Maternal and perinatal death reviews should continue to be held, until further information is available. The evidence from serial data clearly suggests more benefit than harm. Feedback is essential in any audit system. The most effective mechanisms for this are unknown, but it must be directed at the relevant people (9). This conclusion was arrived at despite non-availability of any controlled trial of maternal mortality review.
Maternal death and near miss audit is a continuous action cycle designed to provide realtime, actionable data on maternal mortality and morbidity such as causes and contributing factors with a focus on using the findings to plan appropriate and effective preventive measures. It is a confidential process that builds on the existing system of disease surveillance to identify, notify and review all maternal deaths in the communities, health facilities (public and private) thus providing data-driven interventions that will reduce MM and near miss conditions. The impact of the interventions can be measured. Having MM and SAMM measurement in place is a step at achieving accountability for the reduction of maternal mortality in Nigeria and other developing countries (10, 11) .
Simply put maternal death measurement is about counting every woman who died in the course of procreation, i.e. in the process of propagating human race. It is not a process for apportioning blame or shame the care giver but exists to identify the truth about every maternal death and learn lessons from the correctable factors that can save the lives of more mothers in future.
Death of a woman during pregnancy or soon after the end of a pregnancy constitutes a tragedy with terrible consequencies to the family, the community and the nation at large. In the family such an event traumatizes the psychic of the husband and the relatives. If a child is born through such a terminal pregnancy, the chance of survival of such a baby is compromised, and so is that of all other children under the age of five in such family. The community that experienced maternal death has lost one of its economically productive members and the national maternal mortality index is worsened with the death of every pregnant woman.
Despite the recognition of the usefulness of maternal death audit at enhancing safe motherhood it is disheartening that many countries in sub-Saharan Africa are yet to establish maternal mortality audit at national level. Nigeria only introduced a complicated maternal, perinatal audit (MPDRi) this year. This paper seeks to re-awaken the attention of the stakeholders in the area of maternal health to the urgent need for the implementation of a standalone maternal death and near miss review.
METHODOLOGY
This review on Maternal Mortality and Near miss measurement was produced after a search of literature on the subject. Pub med, African journal online AJOL, Cochrane review, paired review journals and WHO publications were assessed.
Two types of publication on maternal death and near miss were considered. First, reports on the magnitude and causes of maternal death mostly institution based and two, methodologies of measurement of maternal death and near miss, including the United Kingdom confidential enquiry into maternal death and its modification by WHO in Ghana and Indonesia.
Different methods of maternal death measurements, reviews, audits were discussed and recommendation for different health care settings and geographical area in Nigeria and other developing nations made.
History of maternal deaths measurement/ audit.
Pregnancy and delivery have being with man from pre-recorded time. While majority of child births are safe, it is true that some women lose their lives through pregnancy and childbirth, a process of procreation. In the same way that earliest child births were not recorded the accompanying maternal deaths of that time were also not documented. The arrival of modern medicine (referred to as western medicine) marked the beginning of changes. Anecdotal evidence pointed to the fact that management of labour and delivery probably started earlier than antenatal care. The history of Forceps delivery of Chamberlains period in the sixteenth century was older than the recorded time of Edinburgh obstetrician, John William Ballantyne, best known as the 'great apostle' of the antenatal care movement around the time of World War I (12) (13) (14) .
Sweden led the world in effective maternal mortality reduction that dated back to eighteenth century and the only country with th maternal mortality statistics in 18 century Europe. (15) This was achieved by a combination of efforts, which included good coverage of skill birth attendant by trained midwives and medical supervision, use of aseptic techniques and strong political will (16.) However, these efforts came about by the realization from registrar general record of death that about 400 out of 651 maternal deaths were avoidable (16.) Maternal mortality ration in Sweden is about 6 per 100,000 live birth as at 1980 (15) . Netherland, Denmark and Norway followed examples of Sweden.
Deaths in childbirth in England and Wales were first recorded by the Registrar General in 1847 (17) . Great Britain and Northern Ireland maternal death Audit started in 1935 and it is singularly the most important step that has brought down maternal mortality ratio from 400 per 100,000 live births in nineteen thirties to 11 per 100,000 live births in 1999 (18).
The philosophy of Centre for Maternal and Child Enquiries (CMACE) is to recognise every maternal death as a young woman who died before her time and to use the lessons to save future mothers and babies (19, 20) .
Current maternal mortality profile
Globally, the number of maternal deaths in 2010 was 287,000 per 100,000 live births and in 2013 it was 293,000 per 100,000 live births down from 377,000 in 1990 and 99% of this occurred in developing nations (21, 22). Goal no 3 of the Sustainable Development Goals SDG is achievement of healthy lives and well being for st all at all ages. The 1 target of this goal is reducing MMR to 70 per 100,000 live births by 2030 (23).. A c c o r d i n g t o t h e 2 0 1 0 WHO/UNICEF/UNFPA/World Bank report on global, regional, and country maternal mortality ratio (MMR) estimates, while some countries have made substantial progress (such as Bhutan, Bolivia, China, Egypt, Equatorial Guinea, and Eritrea) others, mainly in sub-Saharan Africa (such as Chad and Zimbabwe) have made insufficient progress or none at all (22). At a country level, India had 56,000 or 19%, Nigeria had 40,000 or 14% both countries accounted for roughly one third of the Global maternal deaths in 2010. Other countries with high maternal death are DR Congo, Pakistan, Sudan, Indonesia, Ethiopia, Tanzania and Bangladesh. UK, Canada, Estonia, Greece and Singapore all have low MMR (24) .
In the United States, maternal death ratio was 17.8 per 100,000 in 2009 and 18.5 per 100,000 live births in 2013, (24) . These MMR are too high for a developed nation. The nations with low MMR all have in place a method of measurement of maternal death, while USA like other nations with high MMR do not measure maternal death. High maternal mortality ratio is one of the features of under development and it is one of the social indexes with the widest gap between the rich and the poorer nations of the world (25).
As noted above, Nigeria is one of the countries with highest maternal mortality ratio in the world. National Demographic Health Survey reported 545 and 576 per 100,000 live birth in 2008 and 2013 respectivelly (26, 27) . In 2008 report MMR in Osun state was 163 per 100,000. However, studies from secondary and tertiary institutions in the state recoded 214 and 1,713 per 100,000 live birth respectively (28, 29) . In a six year (2008 to 2013) review of maternal mortality covering four states in which 121,808 deliveries were evaluated, the reported maternal mortality ratio were 2100, 1380, per 100,000 live births for Kano and Kaduna states respectively in 2008, these were reduced to 1070 and 360 for the two state respectively in 2011. The figures for FCT and Ondo were 240 and 180 per 100,000 live births respectively in the year 2013. Sadly, by the year 2013 MMR for Kano state had climbed to 2150 per 100,000 (30) . This report and many others before it showed wide variations in MMR across different geopolitical zones of Nigeria as well as fluctuation that may occurred in the same place over time, this is a reflection of inequalities in maternal health, a common feature of maternal mortality in developing nations (31). E s t a b l i s h m e n t o f m a t e r n a l m o r t a l i t y measurement could have prevented such worsening state of maternal health.
In Nigeria, proportional maternal mortality (PM) was 31.2% and 15.6% in 1990 and 2013 respectively (32) . This depicts that death from pregnancy and child birth may be the most important killer of women in the reproductive age group in Nigeria. In Sweden proportional maternal mortality was 0.2 % in 1980 (15) .
Some of the quoted or referred MMR for Nigeria were obtained through surveys including National demographic and health survey. Survey by design can only measure pregnancy related death even with less accuracy but not maternal mortality. The MMR presented are therefore products of statistics from pregnancy related death captured in NDHS. Useful as they may be, the accuracy of demographic health survey and censures at measuring maternal mortality have been described as disappointing (33, 34) .. This observation amongst others explained why developed nations such as U.K, Sweden, Netherlands, Finland have developed separate methods for measuring maternal mortality.
In developing countries maternal health service is funded by National Governments and financial and technical supports from development partners. WHO, UNFPA, CIDA, USAID and DFID referred to as donor agencies. Programmes such as Emergency Obstetric Care (EOC) and Post-abortion care, Live saving skills LSS, Prevention of maternal mortality PMM, making pregnancy safe initiative and women and child friendly initiative have all been implemented at various time (35) .
These programmes were aimed at upgrading the skills of health care providers as well as improving infrastructural base of the facilities and supply of medical consumables. These measures need to be complimented by the establishment of maternal and near miss measurements.
In Sub-Saharan Africa, countries that have systematically introduced maternal death audits in the last decade include South Africa, Botswana, Malawi, and Ghana (36) . Only a few nations among developing world such as South Africa, Egypt, Malaysia and Jamica have comprehensive maternal mortality review system (37).
Challenges facing establishment of maternal death and near miss measurements.
The obstacles facing universal operation of maternal mortality and near miss measurements can be categorized into two, challenges from within the provider (38) and from without, the former is far worse than the latter. Accountability is not necessarily a welcome concept, least of all by those in authority, public servants, or those who are perceived to be responsible for the welfare of a population or state including health care professionals (10) .
The obstacles from within arose primarily from the health workers attitudes and practices as relate to accountability and documentation. Despite due emphasis given to detailed documentation during training of all categories of health professionals and the popular slogan of "what is not written down is not done", yet inadequate and lack of documentation of observations and procedures are common in medical case notes (38) . Common excuses are heavy work load and working under pressure, which are not acceptable.
Accountability is a process that ensures the managers or authorities explained the actions taken, the reason for the action and accept judgment (responsibility) for the result of the actions. Simply put accountability as in audit is about telling the truth of the matter to all concerned. Good as it sound, the health professionals may not be favorably dispose to auditing in the care they provide. Many perceived accountability in the form of audit in the negative, as being indicting (10) . This resistance must be overcome before a reliable maternal death and near miss audit can be instituted in any country, including Nigeria. Overcoming the fear require a legal safety net for health workers, the process must be confidential and anonymous. Findings from the audits cannot be used for litigation or administrative sanction. It has been observed that fear of litigation and lack of trust in confidentiality are responsible for failure to institute maternal mortality measurement in many countries (39, 41) .
Human capacity and information communication technology ICT infrastructural challenges (most of the health facilities still use hard paper record keeping system) facing health serve delivery will also constitute obstacle to successful implementation of maternal death and near miss review.
Challenges from outside the health sector include socio-cultural factor of not wanting to talk about the dead (let the dead rest in peace), ignorance of the populace and poor financing of the health services. No method of measurement has zero cost. There is need for investment in strategies of measurement of maternal mortality and near miss adopted by any country (42) .
Goal and objectives of maternal death and s e v e r e a c u t e m a t e r n a l m o r b i d i t y measurements.
The goal of the project is to eliminate all preventable maternal deaths everywhere in the world especially sub-Sahara Africa including Nigeria and avoid any woman developing acute severe complication that could have killed her (Near miss) situation.
Objectives: (adapted from MDSR WHO Publication 2013)
1. Identify all maternal deaths and near miss in the health facilities and communities through documentation, reporting and collation.
2.
Review the conditions leading to maternal death and near miss. 3.
M a k e a c l i n i c a l d i a g n o s i s o f cause/causes of maternal death and near miss.
4.
Make a diagnosis of socio-economic and cultural circumstances leading to maternal death and near miss.
5.
Establish and update continually maternal deaths and near miss data bank as well as maternal mortality ratio (MMR). 6.
Develop, implement and evaluate intervention strategies (as a feed back) to eliminate all avoidable near miss and maternal deaths.
Organization of Maternal Mortality and Near Miss Measurements.
United Kingdom model of confidential enquiry on maternal death, reported every three year by Centre for maternal and child enquiry (CMACE) was accepted as gold standard. However, maternal mortality and near miss measurement actions are flexible and adaptable, based on the local circumstances such as man power, financial resources and area of coverage (health facility, community, local government, state and national). Measurement of near miss along with maternal death is an adaptation and a new concept (43) . Similar modification of original United Kingdom pattern of confidential enquiries into maternal deaths had been carried out in Ghana and Indonesia (44) . In Ghana positive factors (things that were done right in the management of the woman who eventually died) were recorded, while in Indonesia near misses conditions were included in the confidential enquiry into maternal death. In Ethopia MDSR publication, five different approaches were recommended namely, facility based audit, community maternal death audit by verbal autopsy or (sisterhood method), national confidential enquiry, near miss measurement and clinical facility audit (45) . The fifth measurement strictly is not maternal mortality measurement as it is about assessment of the general quality of services provided by the health facility to it's clients.
In this review, three levels of maternal mortality and near miss measurements are recommended for Nigeria and other developing countries. These are level 1, Facility based near miss and maternal death audit. Level 2, state/regional maternal death and near miss audit and level 3, national maternal death and near miss surveillance and review MDSR. Facility MM and near miss measurement is the outcome audit of all cases of deaths during pregnancy, labour and pueperium and those women who almost died but survived in the hospitals. Nigeria near miss and maternal mortality study involving forty-four government owned hospitals across the country recently published in British Journal of Obstetric is an example of facility based maternal mortality and near miss (Level 1) measurement that was done on a national scale (46) . This is only a component part but not a substitute for a confidential enquiry in to near miss and maternal mortality audit in Nigeria.
Level I MMR is carried out by reviewing case notes and interview of the care givers who participated in the management of the woman who died and those who had near miss. Information needed include but not limited to the following; bio-data, antenatal care, labour management, complication and treatment offered from time of presentation at the health facility till recovery for the near misses or death for the fatal cases. Background socio-economic information is also needed. Ethiopia facility maternal death audit form provide a good example of documentation required (45) . This may be conducted monthly, quarterly or bi-annually depending on the number of cases. Level 1 MDR is to be implemented at public and private hospitals in Nigeria.
The management of the health facility (public or private) takes responsibility for the audit, while the head of the department of Obstetrics and Gynaecology or maternity unit is the principal investigator who is the chairman of the facility review committee. Other members of the committee are drawn from the team of care givers in the department and all the service units such as the laboratories (heamatology, chemical pathology e.t.c.) and radiological services including works department. Studies have reported that maternal deaths are not properly documented in the facilities and significant proportion of such deaths is avoidable (38, 41, 47) . Establishment of regular facility based maternal death and near miss measurement will change such practice of poor documentation and the lessons learnt from the exercise can generate relevant facility/local intervention strategy that can safe women lives (3, 7)
"In level 2, both the facilities maternal deaths (level 1) and deaths in the communities are captured. Ondo state confidential enquiry into maternal death (CEMDOS) and Lagos state maternal death review MDR are examples of level 2 maternal death and near miss review" except that both did not include maternal deaths outside the health facilities. Fig. I .
The Ondo state programme started in 2010 and backed by the act of parliament, there is a system of tracking all maternal deaths, which are collated. There is a review committee of experts that review the collated cases and identified medical and other factors implicated in each death and recommends intervention to prevent a repeat. The state government has presented two reports of CEMDO that showed reduction in maternal mortality in the state. On account of which both WHO and Macarthur foundation commends the state and recommends the programme to developing nations. The success of CEMDO is good for Ondo State but it is not sufficient for Nigeria, just as it is not sufficient that many states including New Jersey have commenced regular maternal mortality review in the USA 50. However, lack of national programme of maternal mortality audit undermines the achievement.
The level 3 maternal death audit is when the entire population of the country such as Nigeria is covered a good example is the UK confidential enquiry in to maternal death.
nd rd
The 2 and 3 levels measurements include maternal deaths in the facilities and communities at the geo-political area of coverage. This is contrary to and present a simpler alternative to the four levels of maternal death review contained in SOGON guideline 49. This is so because, community maternal death audit which is the fourth in SOGON document is a part of audit at the state (levels 2) otherwise the latter will be mare aggregation maternal audits of health facilities in the state. (as Nigeria near miss and maternal mortality study earlier mentioned).
The Permanent secretaries in the ministry of health and hospitals management board are the responsible officers. The state chief epidemiologist is the principal investigator and the co-investigators are the disease surveillance officers in the state and local government director's primary health care as well as head of health facilities (both public and privates). The co-investigators are responsible for reporting of all cases of maternal deaths and near misses in their respective areas. There shall be a review committee of experts.
rd
The 3 level of MM and near miss measurement covers the entire country and it is in the form of confidential enquiry or surveillance.
nd It is organized as a collation or harvests of the 2 level measurement from across the states or regions. The epidemiological unit in the federal ministry of health should be responsible for the project, and a federal multi-disciplinary review committee of experts operates the programme.
For all the three levels of audits the trigger events are the occurrence of death of a woman of reproductive age (15-49 years) and severe pregnancy complication near miss. The actions include (5, 39) .
(a) Identification and notification of all cases of the deaths of women in the age group 15 to 49 years using agreed format (including all known pregnant and those within 42 days of delivery anywhere it occurred) this is to be done within one week in health facilities and within fourteen days in the communities outside of health facilities. approaches is the guarantee of confidentiality, usually anonymous, nonthreatening environment in which to describe and analyse the factors leading to adverse maternal outcomes. Ensuring confidentiality leads to openness in reporting which provides a more complete picture of the precise sequence of events. (e) All Participants, including health workers, family members and the community members, should be assured that the sole purpose is to learn from the past tragedies and save lives in the future but not to apportion blames. The measurement seeks only to identify issues in maternal health seeking behaviors, associated factors and failures in the health care system. These are referred to as the obstetrics three delays 51,52. While agreeing there is no single magical solution to reducing maternal mortality. The value of maternal mortality audit is proven and should be instituted both at local and national level 53. This suggests inconsistency in policy planning and implementation.
Federal Ministry of Health inaugurated
On the other hand the challenge of MDR combined with near miss is huge and deserves a dedicated program and the same is true of perinatal, neonatal and early infant mortality in the country. A successful maternal death and near miss measurement or review will impart positively on perinatal mortality, as a newly delivered woman who is in good state of health will practice exclusive breast feeding as appropriate, presents her child for immunization and implement personal as well as environmental hygiene as counseled in the ante-natal clinics. Perhaps the greatest obstacle to this new MPDSRi method is poor record keeping and unreliable data sources in the facilities, primary health centres, secondary facilities and local government health units. There is a need to rethink on this approach so as not to record failed programme in both maternal mortality review and perinatal death surveillance , a stitch in time saves nine, a properly implemented and successful MDR and a separate perinatal and neonatal death surveillance will serve Nigeria better at this level of our development as a nation.
STAKEHOLDERS.
G. Lewis in a review article titled the cultural environment behind successful maternal death and morbidity reviews identified three factors which are. 1) Individual responsibility and ownership. 2) A healthy institutional culture. 3) A supportive policy environment (55). The following groups are the stakeholders in maternal death and near miss measurement 53. .They need to be involved at every stage of the project so as to engender acceptability and ownership by the community. The health Authority who is in position to act to bring about the needed changes must provide a conducive policy environment. The health professionals must all participate in the process through healthy institutional culture that promotes continuous learning organization. LGA. The reports shall be forwarded within 7 days of its occurrence in the health facility and 14 days in the community.
CONCLUSION
Preventing avoidable maternal deaths and near miss can be achieved, even in Nigeria and other resource constrained countries of the world, but it requires the right kind of information on which to base effective interventions. Knowing the magnitude and geographical location of maternal mortality and near miss is good but this is not enough, we need to understand the underlying medical and socio-economic as well as cultural factors that led to the severe morbidity outcome. Every maternal death and near miss has a story that can provide indications on practical ways of preventing further deaths as well as acute sever morbidity. This story must not be buried with the dead or locked up in the mind of the survivor of a near miss, maternal mortality and near miss measurement programme is the forum for this story, for the benefit of the living. This review advocates for the implementation of maternal death and near miss review/ surveillance (MDRS) in Nigeria as a standalone programme. 
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